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Introduction {#sec005}
============

Sexually transmitted infections (STIs) are a group of infections for which the primary mode of transmission is through sexual contact. Some of the common STIs other than HIV/AIDS include bacterial vaginosis, herpes, chlamydia, trichomoniasis, gonorrhea, hepatitis B virus and syphilis \[[@pone.0232793.ref001]\].

Globally, sexually transmitted infections other than HIV, remain a major public health problem. Despite the strong association between STIs and HIV acquisition, STIs other than HIV had been overshadowed in recent years by the heightened public-health focus on HIV treatment. Naturally, STIs affect individuals who are part of partnerships and larger sexual networks and in turn the general populations \[[@pone.0232793.ref002], [@pone.0232793.ref003]\]. The prevalence of STIs remains high although many simple, cheap and cost-effective interventions; as well as prevention strategies, are available to mitigate the transmission \[[@pone.0232793.ref002], [@pone.0232793.ref004]\]. There were an estimated 376 million new curable STIs annually \[[@pone.0232793.ref005]--[@pone.0232793.ref007]\]. Additionally, more than 500 million people have genital infection with herpes simplex virus (HSV) which predominantly occurred in developing countries \[[@pone.0232793.ref003], [@pone.0232793.ref007]\].

WHO estimated that nearly 1 million people infected every day with any of the four curable STIs: chlamydia, gonorrhea, syphilis, and trichomoniasis with the largest proportion in South and South-east Asia, followed by sub-Saharan Africa, and Latin America \[[@pone.0232793.ref004], [@pone.0232793.ref006]--[@pone.0232793.ref008]\]. In developing countries, STIs and their complications are amongst the top five disease categories for which adults seek health care \[[@pone.0232793.ref009]\]. In Sab-Saharan Africa, STIs other than HIV are major public health problems. There were more than 93 million annual STI incidence \[[@pone.0232793.ref010]\].

The incidence, burden, and distribution of STIs in Ethiopia are generally similar to that of other developing countries. According to the Ethiopia demographic and health surveys (EDHS) (2005 and 2011) data, the burden of self-reported abnormal genital discharge increased from 1.4% to 3% among women and 1% to 2% among men from 2005 to 2011. Similarly, genital sore increased from 0.8% to 1% among women and 0.4% to 0.7% among men. These numbers may be underestimated because respondents may be embarrassed or ashamed to report STIs symptoms \[[@pone.0232793.ref011], [@pone.0232793.ref012]\].

Studies showed different levels of STIs (9.4% - 21%) in Ethiopia \[[@pone.0232793.ref013]--[@pone.0232793.ref015]\]. STIs surveillance study which was conducted in 2013 indicated that vaginal discharge (50%), and urethral discharge (31%) were the two most common syndromes reported. The survey added that 16% of STI patients were co-infected with HIV (8.1% male and 21% female) \[[@pone.0232793.ref016]\]. In addition to the STIs asymptomatic nature that challenges its prevention and control programs, reports indicate that treatment-seeking for STI is also low. According to the 2011 EDHS report, 63% of women and 56% of men who had an STI or STI symptoms did not seek any advice or treatment; this has a great impact on STIs prevalent in the country \[[@pone.0232793.ref012]\]. There is also an HIV pandemic that challenges STIs prevention. In 2016, the prevalence of HIV in Ethiopia was 0.9%, of which 1.2 among females and 0.6% among males\[[@pone.0232793.ref017]\].

Although STIs have public health importance, it remains a neglected area of research. Therefore, this analysis was designed to identify factors associated with STIs among sexually active men in Ethiopia.

Materials and methods {#sec006}
=====================

Data source {#sec007}
-----------

This study was done based on the 2016 EDHS data, collected from January 18 to July 27, 2016. The survey was community-based and cross-sectional, which included 12688 men. The survey used a two-stage stratified cluster sampling technique. The samples were representative at national, regional and residence levels. The survey included all administrative regions and city administrations of Ethiopia. Initially, each region was stratified into urban and rural areas yielding 21 sampling strata. Then, a total of 645 enumeration areas (202 in urban areas and 443 in rural areas) were selected with probability proportional to the enumeration area size. A household listing operation was carried out in all the selected enumeration areas from September to December 2015. Then, 28 households from each cluster were selected using a systematic random sampling technique from the household listing \[[@pone.0232793.ref018]\].

This analysis included men who have ever had sex. Based on these criteria, a total of 8849 men were included in the final model ([Fig 1](#pone.0232793.g001){ref-type="fig"}). In the EDHS, men were asked whether they had an STI sign or symptoms (a bad-smelling, abnormal discharge from the penis or vagina, genital sore or ulcer) in the 12 months before the survey \[[@pone.0232793.ref018]\].

![Schematic presentation to select participants to identify factors associated with STI among men Ethiopia; 2016 EDHS.](pone.0232793.g001){#pone.0232793.g001}

Measurements {#sec008}
------------

### Outcome variable {#sec009}

The outcome variable in this analysis was STIs among sexually active men; a variable with two outcomes (yes/no). It was measured based on the men's self-report of an STI sign or symptoms 12 months preceding the survey.

### Independent variables {#sec010}

Potential predictor variables included in this analysis were socio-demographic, sexual behavior and STIs related information and knowledge.

**The socio-demographic variables:** include age, residence, region, religion, education status, marital status, employment status, and wealth-index. The wealth index in the original data set was recoded into three categories as **"**poor" (which included very poor and poor), middle and "rich" (which included rich and very rich in the EDHS data).

**Sexual behavior and practice:** having new sexual partners, number of sexual partners, age at first sexual practice, circumcision, condom use, history of alcohol use and chat chewing. Circumcision variable was coded as not circumcised, circumcised traditionally, and circumcised medically.

**STI knowledge and information;** include mass-media exposure (newspaper/magazine, radio or television), information about STI and knowledge about HIV prevention. Men considered having knowledge about HIV prevention when they responded yes to the questions that consistent condoms use during sexual intercourse and having just one uninfected faithful partner can reduce the chances of getting HIV.

Statistical analysis {#sec014}
--------------------

STATA version 14.0 was used to conduct the analysis. Both descriptive and analytical methods of analysis were applied. Descriptive statistics were calculated to characterize men included in the analysis. The data on men were weighted to account for sampling probability and non-response. Besides, the data were adjusted to account for the complex survey design and robust standard errors. Bivariate logistics regression analysis was conducted to select the candidate variable for multivariable logistics regression. Variables with a p-value ≤ 0.2 in the binary logistic regression analysis were taken to the multivariable logistic regression model. Before fitting the final model, multi-collinearity between the independent variable was checked. The multivariable binary logistics regression analysis was done to identify factors associated with STIs. The descriptive results were presented as proportions and the regression results were presented as adjusted odds ratios (AORs) with 95% confidence intervals and p-values. The statistical tests were reported as significant if p-value\<0.05 and the 95% confidence interval didn't contain the null value.

Ethical approval and consent to participate {#sec015}
-------------------------------------------

The 2016 EDHS protocol was reviewed and approved by the National Ethics Review Committee of the Federal Democratic Republic of Ethiopia, Ministry of Science and Technology and the Institutional Review Board of ICF International. The STATA format data was downloaded from the DHS program with permission.

Results {#sec016}
=======

Socio-demographic characteristics of the study participants {#sec017}
-----------------------------------------------------------

More than one-third (36.3%) of men included in the survey were aged ≥ 35 years. About 80% of men were rural residents. About 38% of men involved in the survey did not attend formal education. Regarding marital status, 7462(84.2%) men were married at the time of the survey ([Table 1](#pone.0232793.t001){ref-type="table"}).

10.1371/journal.pone.0232793.t001

###### Sociodemographic characteristics of men who were sexual-active, Ethiopia; 2016 DHS.

![](pone.0232793.t001){#pone.0232793.t001g}

  Variables (n = 8849)            Categories    Frequency (N)   \%
  ------------------------------ -------------- --------------- ------
  Age in years                   \< = 24        1,117           12.6
  25--29                         1,602          18.1            
  30--34                         2,916          33              
  \> = 35                        3,214          36.3            
  Residence                      Urban          1,741           19.7
  Rural                          7,108          80.3            
  Region                         Tigray         531             6.0
  Afar                           75             0.9             
  Amhara                         2,273          25.7            
  Oromia                         3,339          37.7            
  Somali                         214            2.4             
  Benishangul                    100            1.1             
  SNNPR                          1,743          19.7            
  Gambela                        29             0.3             
  Harari                         22             0.2             
  Addis Ababa                    470            5.3             
  Dire Dawa                      52             0.6             
  Wealth index                   Poor           3,153           35.6
  Middle                         1,663          18.8            
  Rich                           4,032          45.6            
  Educational status             No education   3,375           38.1
  Primary                        3,558          40.2            
  Secondary                      1,033          11.7            
  Higher                         884            10              
  Marital status                 Single         1071            12.1
  Married                        7462           84.3            
  Others                         315            3.6             
  Religion                       Christian      5,879           66.4
  Muslim                         2,851          32.2            
  Others                         119            1.3             
  Working status                 Not working    177             2
  Working for paid in cash       2422           27.4            
  Working but not paid in cash   6250           70.6            

Sexual behavior and practice {#sec018}
----------------------------

One-third (33.7%) of men started sex before the age of 19 years. About 57% of participants had ever had a multi-sexual partner. About 95% of men had not used condoms in their most recent sexual intercourse. Of the total men included in the analysis, 3.9% reported that they had paid money for the exchange of sex. Regarding alcohol intake, 488(5.5%) participants reported that they drank alcohol every day. About 72%) participants reported that they had ever heard about STIs. About 70% of men were knowledgeable about HIV prevention. One-third (35%) of the participants reported that they had no exposure to media (Internet, magazine, TV or radio) ([Table 2](#pone.0232793.t002){ref-type="table"}).

10.1371/journal.pone.0232793.t002

###### Sexual behavior and practice, and STI related information among sexually active men in Ethiopia, 2016 EDHS.

![](pone.0232793.t002){#pone.0232793.t002g}

  Variables (n = 8849)                                  Categories         Frequency (N)   \%
  ---------------------------------------------------- ------------------- --------------- -------
  Age at first sexual intercourse                      \< = 18             2979            33.7
  19--24                                               4449                50.3            
  \> = 25                                              1421                16.1            
  History of multiple sexual behaviors                 No                  3787            42.8
  Yes                                                  5062                57.2            
  Number of the sexual partner in the last 12 months   No sexual partner   746             8.4
  one sexual partner                                   7648                86.4            
  multi-sexual partner                                 454                 5.1             
  Women justified for condom use                       No                  19.4            1,721
  Yes                                                  80.6                7,128           
  Condom use during the last sexual intercourse        No                  8393            94.8
  Yes                                                  456                 5.2             
  Ever paid someone in exchange for sex                No                  8504            96.1
  Yes                                                  345                 3.9             
  Circumcision                                         No circumcision     600             6.8
  Circumcised traditionally                            7,042               79.6            
  Circumcised medically                                1,206               13.6            
  Alcohol intake12 preceding the survey                Every day           488             5.5
  At least once a week                                 2551                25.4            
  Less than three a week                               1444                16.3            
  Not take in the last years                           4665                52.7            
  Frequency of tobacco smoking                         Do not smoke        8204            92.7
  Every day                                            428                 4.8             
  Some days                                            217                 2.4             
  Ever heard about STI                                 No                  2463            27.8
  Yes                                                  6386                72.2            
  Knowledgeable about HIV prevention                   No                  2684            30.3
  Yes                                                  6165                69.7            
  Frequency of media exposure                          Not at all          3101            35
  less than once a week                                2375                26.8            
  at least once a week                                 3373                38.1            

STI prevalence {#sec019}
--------------

The findings of this study showed that 3.5% (95%CI: 2.8%-4.3%) of the study participants reported they had STIs in the 12 months before the survey More than half (52.3%) of STIs cases had urethral discharge syndrome ([Fig 2](#pone.0232793.g002){ref-type="fig"}). Only one-third (35.4%) of men who had STIs or STIs symptoms reported that they sought advice or treatment from a clinic, hospital, private doctor, or other health professionals including from shop/pharmacy.

![Types of STI syndromes among sexually active men in Ethiopia; 2016 EDHS.](pone.0232793.g002){#pone.0232793.g002}

### STI prevalence by background characteristics {#sec020}

STI prevalence did not significantly vary by the participants\' age, wealth status, and educational level. However, there was a statistically significant variation by region and the number of sexual partners. STI prevalence has had a relative variation across age category at first sexual intercourse ([Table 3](#pone.0232793.t003){ref-type="table"}).

10.1371/journal.pone.0232793.t003

###### STI prevalence by selected background characteristics among sexually active men in Ethiopia; 2016 EDHS.

![](pone.0232793.t003){#pone.0232793.t003g}

  Variables                                                           Categories    Percent with STIs   95% CI
  ------------------------------------------------------------------ -------------- ------------------- -----------
  Age                                                                15--24         3.1                 (1.8,5.4)
  25--29                                                             3.2            (1.8,5.5)           
  30--39                                                             3.9            (2.9,5.3)           
  \> = 40                                                            3.3            (2.3,4.6)           
  Wealth index                                                       Poor           3.5                 (2.5,5.0)
  Middle                                                             3.5            (2.3,5.4)           
  Rich                                                               3.4            (2.6,4.5)           
  Educational status                                                 No education   3.7                 (2.6,5.4)
  Primary                                                            3.3            (2.4,4.5)           
  Secondary                                                          3.5            (2.2,5.6)           
  Higher                                                             2.9            (1.6,5.3)           
  Region                                                             Tigray         0.9                 (0.4,1.9)
  Afar                                                               2.6            (1.4,4.8)           
  Amhara                                                             3.0            (2.2,4.3)           
  Oromia                                                             5.6            (4.0,7.7)           
  Somali                                                             2.7            (1.4,5.2)           
  Benishangul                                                        0.8            (0.4,1.8)           
  SNNPR                                                              1.6            (0.9,2.7)           
  Gambela                                                            2.9            (1.7,5.0)           
  Harari                                                             4.9            (2.6,9.1)           
  Addis Ababa                                                        1.5            (0.9,2.6)           
  Dire Dawa                                                          2.5            (1.5,4.0)           
  Frequency of media exposure                                        Not at all     4.2                 (3.0,6.0)
  Less than once a week                                              3.9            (2.6,5.8)           
  At least once a week                                               2.5            (1.7,3.5)           
  Age of first sexual intercourse started                            \< = 18        3.8                 (2.8,5.1)
  19--24                                                             3.4            (2.5,4.7)           
  \> = 25                                                            2.8            (1.8,4.4)           
  Men beliefs wife justified refusing sex: husband has other women   No             6.3                 (4.4,8.9)
  Yes                                                                2.9            (2.3,3.7)           

Factors associated with STI among sexually active men {#sec021}
-----------------------------------------------------

On multivariable logistics regression, religion, region, the number of sexual partners in the preceding 12 months, belief that women are justified to use a condom if she knows he has STIs and frequency of media exposure were statistically significant at p-value\<0.05. Muslim men had higher odds (AOR = 1.68; 95%CI:1.02--2.76) of having STIs compared to Christian men. Participants who live in Amhara, Oromia, Gambella, and Harari regions had higher odds (AOR = 3.31; 95%CI: 1.33--8.22, AOR = 4.62; 95%CI: 1.85--11.55, AOR = 3.64; 95%CI: 1.27--10.42, AOR = 4.57; 95%CI: 1.49--14.02 respectively) of STIs compared to men who lived in Tigray region. Men who had multiple sexual partners had higher odd (AOR = 2.29; 95%CI: 1.05--5.01) of STIs compared to men who had one sexual partner. Men who had not exposed to media had high odds (AOR = 1.75; 95%CI: 1.01--3.03) of STIs compared to those who reported they were exposed at least once a week. Men who believed women are justified to use a condom if she suspected her partner had STIs had low odds (AOR = 0.53; 95%CI: 0.33--0.85) of STIs ([Table 4](#pone.0232793.t004){ref-type="table"}).

10.1371/journal.pone.0232793.t004

###### Factors associated with STIs among sexually active men in Ethiopia; 2016 EDHS.

![](pone.0232793.t004){#pone.0232793.t004g}

  Variables                                   STI                                                                                                                      
  ------------------------------------------- ----- ------ ----------------------------------------------- ------------- --------------------------------------------- -------------
  **Place of residence**                                                                                                                                               
      Urban                                   3.6   96.4   1                                                             1                                             
      Rural                                   2.9   97.1   1.23                                            0.72--2.08    0.76                                          0.39--1.48
  **Religion**                                                                                                                                                         
      Christian                               2.4   97.6   1                                                             1                                             
      Muslim                                  5.4   94.6   2.29[\*\*\*](#t004fn001){ref-type="table-fn"}   1.45--3.64    1.68[\*](#t004fn003){ref-type="table-fn"}     1.02--2.76
      Others                                  6.2   93.8   2.65                                            1.00--7.04    2.54[\*](#t004fn003){ref-type="table-fn"}     1.10--5.83
  **Region**                                                                                                                                                           
      Tigray                                  0.9   99.1   1                                                             1                                             
      Afar                                    2.6   97.4   3.05[\*](#t004fn003){ref-type="table-fn"}       1.09--8.56    1.82                                          0.60--5.50
      Amhara                                  3     97     3.63[\*\*](#t004fn002){ref-type="table-fn"}     1.50--8.80    3.31[\*](#t004fn003){ref-type="table-fn"}     1.33--8.22
      Oromyia                                 5.6   94.4   6.80[\*\*\*](#t004fn001){ref-type="table-fn"}   2.81--16.48   4.62[\*\*](#t004fn002){ref-type="table-fn"}   1.85--11.55
      Somali                                  2.7   97.3   3.23[\*](#t004fn003){ref-type="table-fn"}       1.12--9.29    1.51                                          0.46--4.94
      Benishangul                             0.8   99.2   0.98                                            0.32--3.03    0.78                                          0.24--2.53
      SNNPR                                   1.6   98.4   1.82                                            0.67--4.92    1.52                                          0.56--4.18
      Gambela                                 2.9   97.1   3.47[\*](#t004fn003){ref-type="table-fn"}       1.29--9.33    3.64[\*](#t004fn003){ref-type="table-fn"}     1.27--10.42
      Harari                                  4.9   95.1   6.01[\*\*\*](#t004fn001){ref-type="table-fn"}   2.12--17.05   4.57[\*\*](#t004fn002){ref-type="table-fn"}   1.49--14.02
      Addis Ababa                             1.5   98.5   1.79                                            0.67--4.79    1.54                                          0.49--4.79
      Dire Dawa                               2.5   97.5   2.90[\*](#t004fn003){ref-type="table-fn"}       1.11--7.58    2.05                                          0.71--5.97
  **Circumcision**                                                                                                                                                     
      No circumcision                         1.6   98.4   0.59                                            0.22--1.63    0.52                                          0.18--1.54
      Circumcised traditionally               3.7   96.3   1.42                                            0.79--2.53    1.0 9                                         0.59--2.00
      Circumcised medically                   2.7   97.3   1                                                             1                                             
  **Sexual partners in the last 12 months**                                                                                                                            
      One sexual partner                      3.2   96.8   1                                                                                                           1
      Multi-sexual partner                    6.7   93.3   2.16[\*](#t004fn003){ref-type="table-fn"}       1.06--4.43    2.29[\*](#t004fn003){ref-type="table-fn"}     1.05--5.01
      No sexual partner                       3.7   96.3   1.15                                            0.50--2.64    1.27                                          0.56--2.86
  **Women justified using a condom**                                                                                                                                   
      No                                      5.7   94.3   1                                                             1                                             
      Yes                                     2.9   97.1   0.49[\*\*](#t004fn002){ref-type="table-fn"}     0.32--0.74    0.53[\*\*](#t004fn002){ref-type="table-fn"}   0.33--0.85
  **Heard about STI**                                                                                                                                                  
      No                                      2.3   97.7   1                                                             1                                             
      Yes                                     3.9   96.1   1.71[\*](#t004fn003){ref-type="table-fn"}       1.02--2.85    2.04[\*](#t004fn003){ref-type="table-fn"}     1.16--3.61
  **Exposure to media**                                                                                                                                                
      At least once a week                    2.5   97.5   1                                                             1                                             
      Less than once a week                   3.9   96.1   1.59                                            0.89--2.85    1.83                                          1.00--3.36
      Not at all                              4.2   95.8   1.75[\*](#t004fn003){ref-type="table-fn"}       1.06--2.90    1.75[\*](#t004fn003){ref-type="table-fn"}     1.01--3.03
  **Currently, smoke tobacco**                                                                                                                                         
      Do not smokes                           3.5   96.5   1                                                             1                                             
      Every day                               1.8   98.2   0.51                                            0.18--1.45    0.38                                          0.13--1.16
      Some days                               4.8   95.2   1.38                                            0.49--3.87    0.97                                          0.35--2.70

\*\*\* p\<0.001

\*\* p\<0.01

\* p\<0.05

Discussion {#sec022}
==========

This study analyzed the national and regional prevalence of STIs among sexually active men in Ethiopia. Muslim men had higher odd of STIs compared to Christian men. This finding was supported by the study conducted in developing countries \[[@pone.0232793.ref019]\]. The possible reason for this finding might be the difference in marital status. The other reason is that polygamy, which a common risk factor for STI acquisition, is more common among Muslim men in Ethiopia \[[@pone.0232793.ref020]--[@pone.0232793.ref022]\].

Men who were living in Amhara, Oromia, Gambella, and Harari regions had higher odds of STIs compared to men who were living in the Tigray region. The first reason for this might be a difference in the socio-demographic characteristics of the participants in each region. In this analysis, 4.3% of men from the Tigray region reported that they were Muslim religious followers; which was much lower than the other regions. The second reason might be the difference in men's attitude on women's role to prevent STIs. In the current analysis, 94% of women who reside at Tigray region insists their sexual partner to use a condom; this was higher than the Amhara region (87%), Oromia and Gambella (75%) and Harari (64%). The other reason might be the difference in media exposure. In this analysis, 53% of men from the Tigray region reported that they were exposed to mass media at least once a week; which was higher than the other regions. The other reason might also be the difference in regional government commitment to preventing STIs and HIV \[[@pone.0232793.ref017], [@pone.0232793.ref023]\].

Men who reported that they had multiple sexual partners in the 12 months before the survey had high odd of STIs compared to those who reported monogamy relationships. This finding was supported by various studies \[[@pone.0232793.ref013], [@pone.0232793.ref024]--[@pone.0232793.ref026]\]. Having multiple sexual partners is a well-documented risk factor for STI infection. Because of this, abstinence and staying faithful for one sexual partner are the two recommended strategies to prevent STI and HIV globally \[[@pone.0232793.ref003], [@pone.0232793.ref016], [@pone.0232793.ref027]\].

Men who believed that a woman is justified in asking her husband to use a condom if she suspects that he has STIs had lower odds of STI compared to their counterparts. The possible explanation for this might be women\'s negotiation power for practicing safe sex \[[@pone.0232793.ref028]\]. The other explanation might also be the presence of discussion about STI among men who hold the above opinion, empower them to reduce their risk \[[@pone.0232793.ref029]\].

The frequency of media exposure had a positive association with STIs among sexually active men. Men who reported that they had no exposure to media had higher odds of STIs compared to those who reported that they had media exposure at least once a week. The possible reason might be the media is broadcasting STI prevention information. The information may have enabled men to avoid unsafe sexual practices to protect themselves from STIs and HIV/AIDS \[[@pone.0232793.ref030]\].

Strength and limitations of the study {#sec023}
-------------------------------------

This analysis identified key factors associated with STI among sexually active men. The study is based on nationally representative data with a large number of participants. The study has a few limitations; this study used secondary data. The analysis did not include important STI risk factors including a partner\'s sexual behavior. The prevalence of STIs in this study is based on the self-report of STI syndromes. This may underestimate the STI burden due to two reasons. The first reason is that most STIs are asymptomatic. Therefore, men may not report the symptoms. The second reason is that men with STIs may feel embarrassed or ashamed to admit having STIs. Therefore, they may not report the symptoms.

Conclusions {#sec024}
===========

This analysis revealed that Muslim men, men who live in Amhara, Oromia, Gambela and Harari regional states, men who had multiple sexual partners and men who reported that they were exposed to media at least once a week had had higher odds of STIs. On the other hand, men who believed that women are justified to use a condom if she suspected her partner had STIs had lower odds of STIs. Therefore, health educations interventions focusing on reducing the number of sexual partners are important to reduce STI among men. Besides, increasing media access may reduce STI incidence among men. Special emphasis should be given for Muslim men and men in Amhara, Oromia, Gambella and Harari regions.

We would like to thank the DHS Program for allowing us to use the 2016 EDHS data for this analysis.
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